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Effect of Metal Gate Geometry on Reliability
Characteristics of Low Dielectric Constant Materials

Yi-Lung Cheng’, Chi-Jia Huang!, and Chih-Yen Lee
Department of Electrical Engineering, National Chi-Nan University. Nan-Tou. Taiwan. R.O.C.
E-mail: vichengf@ncou.edu.tw Fax: 049-2017310 Tel: 049-2910960 ext. 4805

Introduct
/T “Introduction o BQ

he effects of the metal gate geometry on the reliability characteristics of low-k dielectric films
metal-insulator-semiconductor (MIS) structures have been investigated in this study. Weibull slopes (B),
area scaling factor, electric-field acceleration factor, and dielectric breakdown projection model have
been checked in order to further understanding of the breakdown mechanism of low-k dielectrics filins.
Compared to 5i0, and dense low-k dielectric films, the porous low-k dielectric films have a lower b value
and electric-field acceleration factor. Additionally, there are a larger derivation in dielectric breakdown
projection madel (E and E * models) and single Weilbull plot of the breakdown time distributions from
various areas merge for the porous low-# dielectric films. Furthermore, the metal gate geometry also
influence the dielectric breakdown time. The porous low-# dielectric films in the irregular-shaped metal
gate MIS structures have the largest dielectric breakdown time although the sustained electric field

Wllin the film is higher. A mechanisin was provided in this study. /
Experimental Details Results and Discussion
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Summary

1. TDDB characteristics: Si0.> Dense low-k > Porous Low-k
2. Gate area increases, TDDB decreases.
3. Gate geometry affects TDDB performance.
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